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PREFACE 
The research reported herein is directly in response to 
priorities established in the "Action Plan" of the Emergency Striped 
Bass Study (the Chafee Amendment (PL 96-118) of the Anadromous Fish 
Conservation Act (PL 89-304)). The Amendment was the result of a 
decline in striped bass landings along the Atlantic Coast that began 
in the mid-1970's. The Virginia Institute of Marine Science (VIMS) 
ha~ previously conducted a juvenile striped bass seining program from 
1967 through 1973 which was discontinued at that point due to a loss 
of funding. The program was reinstated in 1980 with funding from the 
National Marine Fisheries Service under the Chafee Amendment . This 
report summarizes the results of the 1986 sampling period and compares 
these results with the previous work . 
Specific objectives planned for the 1986 program were to: 
1. Measure the relative abundance of 1986 young -of-year striped bass 
from the James, York and Rappahannock river systems . 
2. Quantify environmental conditions at the time of collection. 
3. Examine relationships between juvenile striped bass abundance and 
measured or proxy environmental and biological data. 
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SUMMARY 
1. A total of 672 young-of-the-year striped bass were collected in 
144 seine hauls during the 1986 survey, for an adjusted average of 
4.75 fish per haul. This value ranks second in the 13 years 
sampled, and it should be considered that this year's juvenile 
production was above normal. 
2. The upriver displacement of the striped bass nursery zone in the 
Rappahannock River watershed noted during the 1985 sampling 
persisted during the 1986 survey, and now appears to represent a 
consistent long-term response to a decrease in fresh water flow 
within that system. The survey zone has been adjusted to 
compensate for this factor. The previously reported 1981, 1983 
and 1985 indices for the Rappahannock River (and to a lesser 
extent the combined index) should be regarded as artificially 
depressed. 
3. A survey of adequate areal coverage to compensate for unusual 
salinity regimes and expansion and contraction of the nursery area 
with changes in overall abundance will require an effort of much 
greater magnitude. 
4. Care should be taken to interpret the present index as solely a 
highly relative measure of striped bass recruitment, and in no 
case should proportionality be assumed between index values and 
actual juvenile abundance. 
5. Relationships between juvenile striped bass catch rates and 
environmental parameters in 1986 were essentially the same as 
those noted previously, and appear to be largely a result of 
environmental influences on local distribution and catchability. 
6. The standardization of the Virginia and Maryland juvenile striped 
bass seine survey methodologies provides a basis for the 
calculation of a Baywide recruitment index for the Chesapeake 
stock. Investigations as to appropriate weighting factors for the 
various nursery areas should be pursued . 
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INTRODUCTION 
The status of the Atlant i c Coast s t r i ped bass (Morone saxatilis) 
stocks continues to be an item of intense regional concern despite 
careful management of this highly prized commercial and recreational 
resource in recent years . Severe restrictions on the harvest of the 
species, prompted by significant declines in the commercial landings and 
other population estimators (scientific survey data) during the decade 
after 1973 (Boreman and Austin 1985), continue to remain in place or are 
presently being intensified. A central focus of management efforts is 
the restoration of the Chesapeake Bay stock, which has historically 
contributed a large portion of the fish taken in the coastwide fishery 
(see Part II of this report). The State of Maryland continues to impose 
a total and indefinite moratorium on the taking or possession of striped 
bass, while Virginia and the Potomac River Fisheries Commission have 
implemented six-month/year moratoria coupled with complex progressive 
size limits and catch quotas. 
Estimates of juvenile abundance are presently widely utilized as the 
most reliable early estimator of future striped bass year class strength 
and are a key element of recently developed models of recruitment and 
reproductive capacity of striped bass stocks. Goodyear (1985) reported a 
strong relationship between reported landings and prior Maryland 
Department of Natural Resources beach seine survey indices of young-of-
the-year abundance and concluded that such indices provided a useful 
measure of recruitment. Subsequently, the Maryland juvenile index has 
been used as an estimate of recruitment in the development of an egg 
deposition model (Boreman and Goodyear 1984). Simulations run with 
elaborations of this model to evaluate potential effects of various 
fishery management strategies have received strong attention by the 
Interstate Fisheries Management Program bodies during the formulation of 
recent management measures, particularly in reference as to which 
regulatory scenarios will most expeditiously satisfy Amendment #3 to the 
Atlantic States Marine Fisheries Commission's Interstate Fishery 
Management Plan for the Striped Bass. This amendment, approved by the 
Commission on June 19, 1985 and taking effect July 1, 1985, includes the 
stipulation: 
"That the states reduce fishing mortality on the 1982 year class 
females, and females of all subsequent year classes, by 95% until 
the females of these year classes have an opportunity to reproduce 
at least once. This objective is intended to apply to the fishery 
until the 3-year running average of Maryland young-of -year index 
attains 8.0." 
The present report summarizes the results of the 1986 Virginia 
juvenile striped bass seining program and compares these results to those 
obtained in previous years under the present program (1980-1985 ) and 
during an earlier but similar program (1967 - 1973). The major goal of 
this project is to monitor the relative abundance of zero-age-class 
striped bass in the three major Virginia river systems (James, York and 
Rappahannock) while concurrently attempting to identify significant 
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variables which contribute to their i nterannual fluctuations. Both the 
earlier and present programs were designed along similar lines to the 
Maryland survey. Because of the recen t emphasis that is being placed on 
juvenile (young-of-year) indices as "action levels" for management 
decisions, this and subsequent reports for this project will also 
critically examine the precision , biases and predictive capabilities of 
the Virginia striped bass juvenile index and attempt to identify such 
measures as may improve its present interpretation and future 
implementation. 
METHODS 
Field sampling was conducted during four tri-weekly sampling periods 
from July through September 1986 . Eighteen fixed stations along the 
shores of the James, York and Rappahannock river systems (Fig. 1.1) were 
visited during each sampling period . Sixteen of these stations are the 
same as have been sampled in past years, the exceptions being that a 
station in the Pamunkey River had to be ~oved a short distance (due to 
massive siltation caused by a flotsam jam around a newly fallen tree) and 
the lowermost station in the Rappahannock (R24) was dropped from the 
sampling pattern in favor of a new station (R55) which was added upriver 
of the normal survey area . Although this latter change somewhat 
compromises the continuity of the data set, it has become increasingly 
evident in recent years that there has been a significant upriver 
displacement of the striped bass nursery area in this system and that 
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failure to recognize this change will result in a consistent 
underestimate of relative abundance. The rationale behind this 
adjustment and the implications upon the interpretation of past indices 
will be more fully discussed below. 
Two replicate seine hauls were made at each station by deploying a 
100' (30.5m) long, 4' (1.22m) deep, 1/4" (0.64cm) bar mesh minnow seine 
perpendicular to the shoreline and then leaving the onshore brail in a 
fixed position while pulling the offshore end downcurrent and back to the 
shore, resulting in the sweeping of a quarter circle quadrant. This gear 
and technique are identical to that used during the Maryland survey . 
Methodology was standardized after an ex tensive series of comparison tows 
aimed at intercalibrating the results of the Virginia and Maryland 
juvenile striped bass surveys (Colvocoresses 1987) revealed no 
significant differences between this methodology and that previously used 
with respect to the capture rates of young -of-year striped bass. 
All fish taken during the first tow were removed from the net and 
held in water filled buckets until after the second tow . All fish 
collected were identified and counted, and all striped bass and all 
individuals or a subsample of at least 25 individuals of other species 
measured to the nearest mm fork length (or total length if appropriate). 
Salinity and air and water temperatures were measured between the two 
hauls using a YSI-33 salinity/ conductivity/temperature meter. Sampling 
time, tidal stage and weather conditions were recorded at the time of 
each haul. The first sample was also processed in the period between the 
two hauls. An intervening period of 30 minutes was allowed between 
4 
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hauls. All fishes captured, excepting those preserved for life history 
studies, were returned to the water at the conclusion of sampling. 
Further details of the sampling procedure are in the report for the 1982 
segment (Dias 1982). 
In normal practice all stations within a river are done during the 
same day within a given round and replicates done at thirty minute 
intervals. The relocation of the lost Pamunkey site (P42, redesignated 
P41 to note the relocation) provided exceptions to both these rules: 
during the first round a suitable site could not be located during the 
first day's sampling and tidal conditions precluded repeating the entire 
sampling pattern when a seinable site was located several days later, 
while during the second round a substantive quantity of silt was landed 
in the net during the first haul, requiring a rinsing process which 
sufficiently disturbed the site that it was decided to allow a longer 
period to elapse between hauls . 
In the present report comparisons with prior years will be made on 
the basis of the 'primary nursery' standardized data set (Colvocoresses 
1984), i.e. only the data collected from the months and areas covered 
during all surveys will be included in the analyses . Since the frequency 
distribution of catch size of these collections is extremely skewed and 
approximates a negative binomial distribution (Colvocoresses 1984), a 
logarithmic transformation (ln(x+l)) was applied in order to normalize 
the data (Sokal and Rohlf 1981) prior to analyses. Subsequently computed 
mean values were retransformed (i.e. the geometric mean), but because the 
geometric means of such a strongly skewed distribution are much smaller 
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than the arithmetic means, for comparative purposes the geometric means 
have been scaled up to the arithmetic means by multiplication by the 
ratio of the overall arithmetic to geometric means as of the 1984 survey 
(2.28). 
Mean catch rates are contrasted by comparing 95% confidence 
intervals as estimated by ± two standard errors (square root of the 
variance divided by n) of the mean . Reference to "significant" 
differences between means in this context will be restricted to cases of 
non-overlap by these confidence intervals. Because the standard errors 
are calculated using the transformed (logarithmic) values, confidence 
intervals on the retransformed and adjusted scale are non-symmetrical . 
RESULTS 
Objective 1: Measure the relative abundance of 1986 young-of-year 
striped bass from the James, York and Rappahannock river 
systems. 
A total of 672 young-of-the year striped bass was collected from 144 
seine hauls during the 1986 sampling (Table 1.1). The adjusted overall 
mean catch per seine haul (CPUE) was 4.75, the second highest index in 
the 13 years sampled (Table 1.2, Fig. 1.2), and a value significantly 
above the overall average index of 2.96. 
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As was the case during most previous years sampled, during 1986 the 
highest catch rate was seen during the initial sampling period, followed 
by a steadily decreasing catch rate in succeeding rounds (Table 1.3). 
The monthly catch rate for July of 1986 was significantly greater than 
the overall average for that month, while mean catch rates for August and 
September exceeded the overall monthly catch rate confidence intervals, 
but did exhibit overlap. 
The 1986 catch rates in the James drainage were more than double the 
overall average annual catch rates and the highest recorded in any year 
other than 1970, thanks largely to a very strong showing in the mainstem 
James (Fig. 1.3, Table 1.4). In sharp contrast to most previous years, 
when the index for this system was strongly influenced by large catches 
during July and August at the lower Chickahominy station (Cl), the major 
contributions came from the upper two James stations with even the second 
Chickahominy station (C3) showing a greater overall catch rate than Cl 
(Figs. 1.4 & 1.5). During July juvenile striped bass were most strongly 
and fairly evenly distributed from the Chickahominy River upward; during 
August the center of distribution appeared to shift upstream during the 
second sampling period and then return to the July pattern by the third 
sampling round, while by the fourth round catches were too low to draw 
meaningful conclusions. 
The 1986 index for the York drainage and both it's component 
tributaries were within the overall average range (Table 1.4), but catch 
rates in the Mattaponi were much more evenly distributed, both temporally 
and spatially, than in the Pamunkey, where a single sample (at P51, the 
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uppermost station, during the first sampling period) made a dominant 
contribution (Figs. 1.6 & 1.7). The catches at station M44 in the 
Mattaponi, however, clearly illustrate the sporadic, contagious nature of 
young-of-year striped bass distribution . This station produced the 
highest catches observed in this river during the entire sampling year 
during the first two sampling periods, and then failed to produce a 
single juvenile during the latter two periods despite the fact that they 
were present at both the upper and lower proximate stations during both 
periods. It is evident that the temporal and spatial distribution of 
catch rates cannot be strictly interpreted as being reflective of actual 
distribution patterns, particularly if catch rates are low or there are a 
limited number of stations from which to interpolate. The station 
relocation in the Pamunkey should have no effect on overall index values 
as it took place in an area which has historically shown low abundances 
of young-of-year striped bass, a pattern which was not departed from in 
1986 (Fig. 1.7). 
The 1986 index in the Rappahannock River, like that in the James 
system, showed a strong increase from 1985 and exhibited the highest 
value recorded since the survey was resumed in 1980 (Fig. 1.3), but such 
comparisons are invalid without considering the effect of the change in 
stations. A majority (157/251) of juvenile striped bass taken in this 
system in 1986 came from the new station (RSS), and if this station is 
excluded the adjusted mean catch was only 2.12. As was noted during the 
report for the previous segment (Colvocoresses 1985), a suspicion that 
there had been an upriver shift in the nursery area last year (prompted 
8 
by a change in salinity regime) was confirmed by additional sampling 
above the traditionally sampled zone, and the 1985 Rappahannock index 
obviously underestimated actual relative annual abundance. With the 
commencement of the first sampling round in 1986 it became immediately 
evident that such a situation was going to pertain again, with the 
highest catches again occurring at the uppermost regular station (R50) 
and even higher catch rates being encountered at an upriver 'exploratory' 
site (R55; Fig 1.8). An examination of average salinity values 
encountered during past surveys not only verified that salinities were 
elevated in the upper portion of the sampling area but also revealed that 
such a condition had existed during four of the seven years sampled since 
the resumption of the survey in 1980 (1981, 1983, 1985 and 1986; Fig. 
1.9). During the earlier survey (1967-73) salinity had averaged 1.3 ppt 
at the second uppermost station (R44) and 0.5 ppt at the upper station 
(R50) while during the recent sampling stanza the average values were 2-3 
times higher (2.5 and 1.5 ppt respectively). It was evident that there 
has been major change in runoff patterns within this drainage over the 
past twenty years, in all likelihood related to anthropogenic removals 
and not simply the result of drought conditions as was hypothesized 
previously (as average salinities in the upper sampling zones of the 
other systems sampled have not shown any comparable change). Therefore 
it was decided that a compensatory shift in the sampling zone would be 
required to adjust for this change and that the best manner to accomplish 
this with the minimal disruption to the continuity of the data series 
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would be to drop the lowermost station (R24) in favor of a new, upriver 
station. 
Objective 2: Quantify environmental conditions at the time of 
collection . 
Environmental variables recorded at the time of each collection are 
given in Table 1.1. With the exception of the elevated salinity regime 
in the Rappahannock, no exceptional condi t ions were encountered and all 
four sampling rounds were completed without interruption in a timely 
manner under nominal conditions . 
Objective 3: Examine relationships between juvenile striped bass 
abundance and measured or proxy environmental and 
biological data. 
As has been the case previously, the vast majority of striped bass 
taken in the 1986 survey (all but 20) came from salinities of less than 5 
ppt . (Table 1.5) . As noted in previous reports, this is in part a 
reflection of sampling effort, but catch rates are significantly higher 
at low salinity, which again emphasizes the importance of salinity regime 
on the distribution of young striped bass. Above 5 ppt . there are no 
definitive differences but an obvious declining trend with respect to 
mean catch rates. The occurrence of striped bass young -of-year in waters 
0 
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of over 10 ppt. during all sampling has largely occurred during years of 
maximal abundance; 43 of the 77 fish taken between 10-14.9 ppt. were 
caught during the two years with the two previously highest recruitment 
indices (1967 and 1970), indicating an expansion of the nursery zone 
during years of high abundance, but no such expansion into areas of 
higher salinity appeared to occur in 1986. Catch rates were 
significantly above average below 5 ppt. but only average between 5 and 
9.9 ppt., while only two samples were taken above 10 ppt. Upriver 
expansion of the nursery zone, however, may well have occurred in 1986 in 
both of the two systems of high abundance as evidenced by maximal catch 
rates often being encountered at the uppermost stations (Figs 1.4 & 1.8). 
Catch rates with respect to water temperature showed a strong 
positive relationship in 1986 (Table 1.6), but this is probably more 
related to the coincident downward progression of both catch rates and 
temperature than to any selectivity. Catches were dramatically elevated 
above 30 deg. C, but is in part due to sampling artifact; because of the 
location of boat ramps and the up-estuary progression of the tidal cycle, 
daily sampling routines most often involve commencing sampling in the 
lower reaches of the rivers and progressing upstream. As a result the 
more productive fresher water reaches are often fished in the later 
portion of the day, when water temperatures achieve their daily maxima. 
No discernable relationship is evident between tidal stage and catch 
rates in the present data, either during 1986 or on average (Table 1.7). 
The pooled data are very homogeneous across tidal stage and catch rates 
for those tidal stages adequately sampled during 1986 show similar 
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values. Sampling during 1986 was again strongly biased toward the three 
lower tidal stages. This bias has always been present due to a number of 
stations which lack adequate beach for landing a seine during higher 
water, but has become more pronounced in recent years when travel between 
stations has been largely done by small boat, and the stations in a given 
river have been generally done in a linear manner within the same day. 
Most of the higher tidal cycle sampling was performed during the earlier 
survey, when sampling sites were visited exclusively by truck and a given 
day's sampling often included more than one river. The absence of a 
general effect, as noted previously, does not preclude the fact that 
individual sites may be strongly but differentially influenced by tide 
stage. The present data set does not contain a sufficient body of data 
across tidal stage for adequate single site analysis, and a directed 
sampling effort may be required to sufficiently answer this question. 
Catch rates with respect to wind velocity during 1986 did not show 
the same general pattern as for the combined data set, with catch rates 
increasing with increasing wind speed, with the exception of the very 
high catch rate associated with the two hauls made when velocity was 
above 15 mph (Table 1.8). The variability in the overall data set is 
high (particularly at higher wind velocities) and only the pooled 0-4 and 
20-24 mph intervals exhibit significant differences. The fact that catch 
rates may be lower during calm periods may be a reflection of decreased 
catchability rather than a direct effect on abundance. Increased light 
attenuation and turbidity brought about by wind should decrease the 
ability of the fish to perceive the sampling gear. 
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Wind direction showed no clear relationship and a great deal of 
variability with respect to striped bass catch rates in 1986 (Table 1.9). 
In contrast to the historical data, below average catch rates were not 
encountered during calm conditions, and the trend toward higher catches 
during westerly winds rather than easterlies did not clearly obtain. 
The same line of reasoning as was drawn concerning visibility and 
catchability with respect to wind velocity leads to the expectation that 
catch rates might vary directly with other factors affecting ambient 
light conditions, such as cloud cover and time of day. The 1986 cloud 
cover data shows no pattern and has very large and widely overlapping 
confidence intervals (Table 1 . 10). Although the highest catch rate was 
encountered during the most overcast conditions, the next highest 
occurred during clear conditions . The combined data set shows only a 
mild trend toward increasing catch rates with greater cloud cover with no 
significant differences. The absence of a significant pattern may be 
related to the fact that the relationship between cloud cover and ambient 
light may be highly variable due to variations in cloud thickness, the 
degree of local shading provided by partly cloudy conditions and the 
amount of shoreline shading. Also, changes in availability to the 
sampling gear mediated by light conditions may be masked by variations in 
absolute abundance. · 
Catch rates with respect to time of day, rather than peaking during 
the hours of minimal light, show a trend towards increasing catches as 
the day progresses, both during 1986 and overall (Table 1.11). As noted 
above, this is probably an artifact of sampling logistics, wherein the 
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more productive fresher water reaches are often fished in the later 
portion of the day. 
Multiple regression analyses, which are updated on an alternate year 
basis, were not scheduled for this segment. 
DISCUSSION AND CONCLUSIONS 
The high striped bass juvenile index recorded in the Virginia 
Chesapeake Bay nursery areas in 1986 resumes a trend of steadily 
increasing values observed since 1981 until 1985, when the index value 
was artificially depressed by the nursery zone shift in the Rappahannock 
system. There is no way of knowing exactly how much higher the 
Rappahannock index would have been in 1985 if sampled under the current 
regime, other than to note the differences between the 1986 values with 
(4.5) and without (2.1) the upriver station . If a similar difference 
pertained in 1985, the Rappahannock index would have been about 1.7 and 
the overall index about 2.7 (as opposed to the 2.4 value recorded). It 
is likely that the 1981 and 1983 Rappahannock indices were also 
underestimates of a similar magnitude. Irregardless of the absolute 
comparable values for these years, it remains clear that striped bass 
juvenile production in the lower Chesapeake Bay nursery areas is 
presently at at least historically average levels. 
As has been noted in previous reports, two of the major flaws with 
this index are the high variability (and hence large confidence 
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intervals) and limited areal coverage. Sampling intensity has been 
increased in an effort to reduce the variance, but adequate areal 
coverage will require a massive expansion of the number of stations to an 
extent well beyond present project resources. The problems arising from 
the salinity regime shift in the Rappahannock system emphasize the fact 
that proper coverage would entail a station pattern which started below 
the downriver extent of the nursery area during flood conditions and 
extended above the upstream limit of juvenile distribution during drought 
years. Available data suggests that this would require sampling the 
entire river systems up to about river mile 70, rather than the 20-30 
mile ~tretches comprising the 'normal' nursery grounds which are 
presently sampled. Care must be taken to interpret the present index as 
solely a highly relative measure of striped bass recruitment, and in no 
case should proportionality be assumed between index values and actual 
juvenile abundance. As noted above, past experiences with large year 
classes (i.e. 1970) have shown the extent of the nursery area will expand 
at least during some years of exceptionally good recruitment, both 
areally and with respect to salinity regime. 
The standardization of seining methodologies between the Virginia 
and Maryland juvenile striped bass surveys offers not only the 
opportunity for direct comparisons between survey results but also allows 
for the calculation of a Baywide juvenile abundance index if appropriate 
weighting factors can be determined. Unfortunately, the actual relative 
contributions of specific Chesapeake Bay subsystems to the overall 
reproductive success of the Bay as a whole is poorly understood and in 
15 
all likelihood varies from year to year. Past efforts at weighting have 
included the application of factors based on historical commercial catch 
contributions and factors based on the relative areas of the assumed 
juvenile habitat in each system (Heimbuch et al. 1983). Present use of 
the first approach is inhibited by the severe and annually and 
jurisdictionally varying restrictions on the fishery, while optimal 
application of the second requires a more thorough knowledge of the 
extent of available juvenile habitat and relative usage than is pre$ently 
available. Nevertheless, in view of the fact that there is little intra-
annual coherence between the juvenile indices for the various subsystems 
(Colvocoresses and Austin 1987), it is obvious that the most reliable 
measure of Chesapeake Bay striped bass recruitment success will be that 
which is drawn from the widest coverage of significant nursery areas 
possible. 
16 
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Table 1.1. Swnmary of 1986 seine collection data. 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cove r 
Bass EST c 
* 
deg. mph % 
FIRST 
7/11 3 P44 9.5 30.2 0.4 7 225 7 10 
0 10.0 7 225 7 10 
7/11 21 P51 10.4 30.2 0.2 7 225 8 20 
9 10.9 8 225 8 20 
7/14 0 R28 8.9 29.0 7.1 7 270 5 20 
0 9.4 7 270 5 20 
7/14 0 R37 10 . 6 31.0 7.5 7 270 7 40 
0 11.1 7 270 7 40 
7/14 3 R44 12 . 4 30 . 8 4.1 7 270 10 50 
1 13.2 8 270 10 50 
7/14 30 R50 14.1 31.9 2.1 7 270 12 40 
17 14.6 7 270 12 40 
7/14 59 R55 15.2 31.2 1.2 7 360 15 40 
16 15 . 7 7 360 15 40 
7/15 1 J27 8.3 28.9 7.3 7 315 5 100 
0 8.8 7 315 5 100 
7/15 2 J36 9.2 28.1 4.3 7 315 5 100 
3 9.7 7 315 5 100 
7/15 32 c 3 11.1 28.1 2.6 7 315 5 100 
5 11.6 7 315 5 100 
7/15 13 c 1 12.3 28.2 2.4 8 315 5 100 
4 12 . 8 1 315 5 100 
7/15 21 J46 13.6 28.2 0.8 7 25 5 100 
18 14.2 7 25 5 100 
7/15 28 J57 15.0 28.8 0.1 8 0 0 
7 15.5 1 0 0 
7/16 3 P41 12.1 29.3 2.2 7 0 20 
1 12.6 7 0 20 
71 9 3 M33 10.3 28.5 6.1 7 360 10 20 
2 11.0 7 360 10 20 
7/10 5 M41 11.7 29.5 1.6 7 360 5 20 
2 12.2 7 360 5 20 
7/10 5 M44 12.8 30.1 0.4 7 0 60 
3 13 . 3 7 0 60 
7/10 2 M47 13.8 30.2 0 . 1 8 0 100 
1 14.4 8 0 100 
SUBTOTAL 
N 5 320 18 36 18 18 36 33 36 36 
MEAN** 8.89 12.0 29.6 2.81 7.2 304 5.8 52.2 
MlN 0 8.3 28.1 0.1 0 0 
MAX 59 15.7 31.9 7.5 15 100 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
SECOND 
8/ 4 0 R28 6.6 25.4 9.3 8 0 0 
0 7.1 1 0 0 
8/ 4 0 R36 8 . 1 26.5 10.0 1 0 0 
0 8.6 1 0 0 
8/ 4 0 R44 9.2 28.4 4.5 1 90 5 0 t 0 9.7 1 90 5 0 
8/ 4 15 R50 10 . 6 29 . 8 2 . 3 1 90 10 10 
6 11.1 1 90 10 10 
8/ 4 19 R55 12.0 30.2 1.2 3 0 10 
14 12.5 3 0 10 
8/ 5 2 P41 6.5 26 . 8 2.8 7 0 100 
0 9.6 28.4 1.5 1 90 5 20 /1 
8/5 0 P44 7.3 28.2 2.1 1 0 100 
0 7.8 1 0 100 
8/ 5 2 P51 8.3 28.5 0.3 1 0 35 
2 8.8 1 0 35 
8/ 6 2 M41 6.4 27.5 1.2 7 0 25 
1 6 . 9 7 0 25 
8/ 6 2 M33 7.4 27.9 4.4 8 145 10 35 
0 8.0 1 145 10 35 
8/6 8 M44 8.7 29.0 0.5 1 145 5 75 
0 9.2 1 145 5 75 
8/6 3 M47 9.5 28.9 0.1 2 145 5 50 
0 10.0 2 145 5 50 I 8/ 7 3 J27 6.1 25.8 5.8 7 270 5 100 
1 6.6 7 270 5 100 
8/ 7 5 J36 7.1 25.8 5.3 8 270 5 80 
4 7.6 1 270 5 80 
8/ 7 3 c 1 8.4 26.8 3.3 1 270 10 100 
2 8.9 1 270 10 100 
8/7 9 c 3 9.3 29.8 3.1 1 270 10 80 
9 9.8 1 270 10 80 
8/7 5 J46 10.6 29.8 1.3 1 270 5 20 
1 11.1 1 270 5 20 
8/ 7 25 J57 11 . 9 30.0 0 . 2 1 0 40 
18 12.4 1 0 40 
SUBTOTAL 
N 4 161 18 36 19 19 36 21 36 36 . 
MEAN** 4.47 8.8 28.1 3.17 0.8 198 4 . 0 45 .. 6 
MIN 0 6 . 1 25.4 0.1 0 0 
MAX 25 12.5 30.2 10.0 10 100 
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]able ~ .1. (cont.) 
Sfl111PHn~ No, Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped, Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
TlURD 
8/25 0 R28 8.8 23,0 5.5 7 315 12 20 
0 9.3 7 315 12 20 
8/25 1 R37 10.4 26.0 6.0 8 315 5 0 
0 10.9 1 315 5 0 
8/25 0 R44 12.0 27.0 4.3 7 295 10 5 
0 12.5 8 295 10 5 
8/25 12 RSO 13.2 30.0 3.8 8 75 5 15 
3 13.7 1 75 5 15 
8/25 4 RSS 14.7 26.0 1.5 1 0 15 
10 15.2 1 0 15 
8/26 4 J27 8.2 24.8 4.0 7 225 10 20 
0 8.7 7 225 10 20 
a;26 6 ,J36 9.2 23.8 3.2 7 225 10 10 
7 9.7 7 225 10 ],.0 
8/26 5 c 1 10.4 27.l. 2.6 8 225 12 10 
3 10.9 1 225 12 10 
8/26 . s y 3 11.2 27.4 1.9 1 225 10 10 
2 11.7 1 225 10 10 
B!Z6 20 J46 12.7 27.4 0.6 1 225 12 0 
7 13.2 1 225 10 0 
8/26 13 J57 14.0 28.5 0.3 1 225 10 0 
3 14.5 1 225 10 0 
8/27 0 P41 10.4 27.8 0.8 7 225 10 50 
0 10.9 7 225 ],.0 50 
8/27 4 P44 12.2 28.0 0.3 7 225 7 40 
0 12.7 7 225 7 40 
8/27 1 PSl 13.3 28.3 0,2 8 225 12 60 
4 13.8 1 225 12 60 
8/29 4 M41 10.7 24.0 1.2 7 360 10 0 
0 11.2 7 360 10 0 
~/29 0 M33 11.6 26.2 4.1 7 360 5 20 
0 12.1 7 360 5 20 
8/29 0 M44 12.7 24.2 0.3 7 0 0 
0 13.3 8 0 0 
8/29 1 M47 13.7 25.3 0.1 8 360 5 0 
5 14.2 8 360 5 0 
SU6Tp1,1AL 
N 4 124 18 36 18 18 36 32 36 36 
MEAN** 3.44 11.9 26.4 2.27 7.9 261 8.0 15.3 
~+N 0 8.2 23.0 0.1 0 0 
MAX 20 15.2 30.0 6.0 12 60 
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Table 1.1. (cont.) 
_, 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
FOURTH • 
9/ 17 0 R28 7.9 16 . 5 5 . 5 7 45 10 10 
0 8.4 7 45 10 10 
9/17 0 R37 9.5 19.0 5.1 7 45 5 20 
0 10.0 7 45 5 20 
9/ 17 2 R44 10.9 20.1 4.3 8 45 10 25 
2 11.4 8 45 10 25 
9/ 17 2 R50 12.4 22.5 2.8 1 45 5 10 
0 12.9 1 45 5 10 
9/17 17 R55 13.4 22.5 2.0 1 0 0 
18 13.9 1 0 0 
9/ 18 0 P41 7.8 23.5 0.9 7 0 20 
1 8.4 7 0 20 
9/ 18 0 P44 8.9 23.5 0 . 4 1 0 20 ., 
0 9 . 4 1 0 20 
9/ 18 2 P51 9.9 22.5 0.1 1 180 12 10 
0 10.4 1 180 12 10 
9/19 2 M33 7.4 22.0 3.0 1 225 10 100 
1 7.9 1 225 10 100 
9/ 19 2 M41 8.5 22.0 0.8 1 225 5 50 
• 2 8.9 1 225 5 50 
9/19 0 M44 9.3 22.0 0.4 2 225 5 50 
0 9 . 8 2 225 5 50 
9/ 19 1 M47 10 . 1 22 . 5 0 . 1 3 225 5 50 
0 10.6 3 225 5 50 
9/22 1 J27 7.4 22 . 5 3.8 7 225 5 so 
0 7.9 7 22S s so • 
9/22 1 J36 8 . 3 22.8 3.0 7 0 90 
1 8 . 8 8 0 90 
9/ 22 1 c 3 9.6 26.0 2 . 0 8 0 90 
0 10.1 1 0 90 
9/22 2 c 1 10.4 24.S 2.3 1 0 8S 
2 10.9 1 0 8S 
9/22 1 J46 11.8 2S.O 0.8 1 0 60 
1 12 . 3 1 0 60 
9/22 2 JS7 12.9 2S.S 0.2 2 0 40 
3 13.4 2 0 40 
SUBTOTAL 
N 4 67 18 36 18 18 36 20 36 36 
MEAN** 1. 86 10.0 22.S 2.08 0.6 203 4.0 43.3 
MIN 0 7.4 16 . S 0.1 0 0 
MAX 18 13.9 26.0 s.s 12 100 
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Table 1.1. (cont . ) 
Sampline; No. Samp. Temp. Sal. Tide Winc;i Wind Cloud 
Period Date Striped Sta. Time deg . ppt . Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
'l'OTAL 
N 17 672 72 144 73 73 144 101 144 144 
MEAN** 4.67 10. 7 26 . 6 2.58 0.1 270 5.5 39 .1 
MIN 0 6 . 1 16.5 0 . 1 0 0 
I 
MAX 59 15 . 7 31.9 10.0 15 100 
* Tide Stage: 1 . Early fl ood, 2. Max. flood, 3 . Late floocl, 4 . High slack, 
5. Early ebb, 6. Max. ebb, 7. Late ebb, 8. Low slack 
**Mean Tide Stage and Wind Dir . were calculated trigonometrically. 
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Table l. 2. Catch of young-of-year striped bass per seine haul 
in primary nursery area summarized by year (adjusted 
mean- retransformed mean of ln(x+l) * 2.28, the 
ratio of the overall arithmetic and geometric means 
thru 1984). 
Year Total Mean Std. Adjust. C.l. N 
ln(x+l) Dev . Mean (± 2 SE) 
1967 219 1.11 0.993 4.61 2.97-6.77 53 
1968 218 0.96 0.906 3.70 2.50-5.19 66 
1969 219 0.82 0.908 2.91 l. 94-4.11 77 
1970 469 l. 34 1.115 6.42 4.47-8.93 77 
1971 185 0.81 0.847 2.83 1.95-3.90 80 
1972 103 0 .42 0.588 1.19 0.83-1.59 116 
1973 139 0.53 0.790 l. 59 0.98-2.32 84 
1980 229 0.75 0.901 2.54 1.70-3.56 89 
1981 165 0.52 0.691 l. 57 1.10 - 2 . 09 116 
1982 324 0.78 0. 968 2. 71 1.86-3.75 106 
1983 300 0.93 0.832 3.48 2.60-4.51 102 
1984 464* 1.07 1.009 4.36 3.18-5.80 106 
1985 322 0. 72 0.859 2.41 l. 78-3.14 142 
1986 672 1.13 1.038 4.75 3.63-6.08 144 
Overall 4028 0.83 0.923 2.96 2.70-3.23 1358 
* adjusted figure (see 1984 report) 
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Table 1.3. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by sampling 
period and month. 
1986 All Years Combined 
Month Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. C.I. 
ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
July (1st) 320 1. 63 1.116 9 . 37 5.62-14 . 9 36 1946 1.10 1.014 4.57 3.94-5.26 
August 285 1.10 1.003 4.55 3.11-6.37 72 1262 0.85 0.897 3.05 2 . 61-3 . 53 
2nd 161 1.15 1 . 045 4.93 2.81-7.94 36 
3rd 124 1.04 0.970 4.18 2 . 40-6.65 36 
Sept. (4th) 67 0.68 0.732 2 . 22 1. 24-3.46 36 820 0.57 0. 774 1. 75 1.48-2.05 
N 
444 
429 
485 
Overall 672 1.13 1.038 4.75 3.63-6.08 144 4028 0 . 83 0.923 2.96 2 . 70-3.23 1358 
N 
(}\ 
Table 1.4. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by drainage 
and river. 
1986 All Years Combined 
Drainage Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N 
River ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
James 309 1. 57 0.933 8.63 6.06-12.0 48 1735 0.93 1.040 3.48 2.94-4.08 443 
James 212 1. 55 0.994 8.45 5.27-13.0 32 772 0. 71 0.915 2.35 1.88-2.86 301 
Chickahom. 97 1. 60 0.827 9.00 5.18-14.8 16 963 1. 39 1.135 6.89 5.30-8.81 142 
York 112 0.78 0.754 2.67 1.77-3.78 56 1171 0.81 0.819 2.85 2.49 -3 .25 486 
Mattaponi 57 0.80 0.682 2.79 1.71-4.18 32 589 0.78 0.760 2.70 2.27-3.17 284 
Pamunkey 55 0.74 0.856 2.52 1.10-4.53 24 582 0.86 0.894 3.09 2.45-3.81 202 
Rappahannock 251 1. 09 1.298 4.49 2.21-7.93 40 1122 0 . 76 0.898 2.57 2.17-3.01 429 
Overall 672 1.13 1.038 4.75 3.63-6.08 144 4028 0.83 0.923 2.96 2 .70-3 .23 1358 
Table 1.5. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by salinity. 
1986 All Xears Combined 
Salinity Total Mean Std. Adjust . C.I. N Total Mean Std. Adjust. c. I. N 
N (ppt.) ln(x+l) Dev . Mean (± 2 SE) l n(x+l) Dev. Mean (± 2 SE) 
-...l 
0-4.9 652 1. 27 1.045 5.86 4.45-7.58 120 3604 0.91 0.940 3.39 3.08-3.72 1101 
5-9.9 20 0 .43 0 . 629 1.21 0.39-2.28 22 321 0.55 0.807 1.67 1. 20-2.21 160 
10-14 . 9 0 0 . 00 0.000 0 . 00 0.00-0 . 00 2 77 0.41 0.641 1.15 0.67-1.70 73 
15-19.9 2 0.11 0.260 0.26 -0 . 09-0.65 13 
Overall 672 1.13 1.038 4 . 75 3.63-6.08 144 4004 0.83 0.922 2.96 2.71-3.23 1347 
N 
00 
~ 
Table 1.6. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by water 
temperature. 
1986 All Years Combined 
Temp. Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. (deg. C) ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
15-19.9 0 0.00 0.000 0.00 0.00-0.00 4 79 0.87 0.913 3.15 1.57-5.39 
20-24.9 80 0.75 0.821 2.56 1.40-4.09 36 415 0.58 0.754 1. 78 1.42-2.18 
25-29.9 331 1.12 0.957 4.73 3.39-6.38 82 2272 0.87 0.914 3.14 2.79 - 3.51 
30-34.9 261 1. 95 1.219 13.77 7.27-24. 7 22 1149 1.10 1.060 4.56 3.68-5.56 
Overall 672 1.13 1.038 4.75 3.63-6.08 144 3915 0.85 0.927 3.05 2.78-3.33 
"' 
• • . • .. .. .. 
N 
28 
263 
757 
238 
1286 
~ 
Table 1. 7. Catch of young-of-year striped bass .per seine haul in the primary nursery area summarized by tidal stage. 
1986 
-
All Years Combined 
Month Total Mean Std. Adjust. C. I. N Total Mean Std. Adjust . c. I. N 
ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
N 
1.0 
Early Flood 246 1.20 0 . 998 5 . 32 3 . 53-7.67 55 1002 0.92 0.961 3.44 2.84-4.11 300 
Max. Flood 8 0.65 0. 714 2 . 07 0.15-5.51 6 254 0.66 0.818 2.12 1. 52-2.80 128 
Late Flood 34 1. 60 1.478 9.00 0.29-47 . 2 4 417 0.70 0.926 2.32 1.67-3.07 150 
High Sl ack 161 0.74 0.964 2 . 52 1.43-3.93 56 
Early Ebb 350 0.79 0.876 2.74 2.04-3.56 135 
Max. Ebb 203 0 . 79 0 . 921 2 . 74 1. 80-3.90 79 
Late Ebb 292 1.04 1.115 4.15 2.52-6.34 58 1301 0.90 0.925 3.34 2.84-3.88 394 
Low Slack 92 1.21 0 . 923 5.40 2.85-9 . 21 21 340 0.85 0.924 3.05 2.21-4.05 116 
Overall 672 1.13 1.038 4.75 3 . 63-6.08 144 4028 0.83 0.923 2.96 2.70-3.23 1358 
Table 1. 8. Catch of young -of-year s triped bass per seine haul in the primary nursery area summarized by wind 
velocity . 
1986 All Years Combined 
Wind 
Velocity Total Mean Std . Adjust . c . I. N Total Mean Std. Adjust. C.I. N 
w (mph) ln(x+l) Dev. Mean (± 2 SE) ln(x+l ) Dev. Mean (± 2 SE) 
0 
0-4 199 1.12 1.042 4.71 2.81-7 . 33 43 1244 0 . 74 0.861 2 . 48 2.14-2.85 530 
5 - 9 203 0.97 1.006 3 . 74 2.31 - 5 . 62 55 1392 0.85 0 . 969 3.03 2.55-3.56 421 
10-14 195 1. 22 0.969 5 .44 3.48-8 . 06 44 711 0 . 91 0.931 3 .40 2.74-4.16 224 
15-19 75 3 . 46 0.892 70.54 18 . 4-254. 2 488 0 . 93 0.996 3.48 2 . 55-4.59 128 
20-24 123 1. 21 0.863 5.34 3.36-8.00 33 
25-29 4 0.35 0.580 0.94 -0.27-2.90 6 
Overall 672 1.13 1 . 038 4.75 3 . 63-6.08 144 3962 0.83 0.924 2.94 2 . 68-3.21 1342 
~ • • 
., 
• 
' 
t . ... .., ~ 
w 
...... 
Table 1.9 . Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by wind 
direction. 
1986 All Years Combined 
--------·----
Direction 
From Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. 
(degrees) ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
NE (23-67) 45 0.93 1. 208 3.52 0.42-10.2 10 427 0 . 67 0.836 2.18 1.69-2.72 
E (68-112) 36 1.24 1.241 5.59 0.80-17.8 7 106 0.60 0.896 1.89 0.98-3.07 
SE (113-157) 13 0.78 0.928 2.70 0.05-8.33 6 251 0.68 0.907 2.22 1.48-3 .11 
s (158-202) 2 0.55 0.777 1.67 -0 . 96-9.57 2 208 0.96 0.880 3.65 2.55-5.01 
sw (203-247) 126 1.15 0.944 4.95 2 . 90-7.81 32 880 1.07 1.069 4.35 3.39-5 . 48 
w (248-292) 93 1. 30 1.017 6.11 2.92-11.3 18 386 1.16 0 . 999 5.01 3.59-6.78 
NW (293-337) 61 0.96 1.118 3.66 0.99-8.52 14 574 0.95 0.908 3.64 2.88 -4.52 
N (338-22) 97 1. 37 1. 214 6.66 2.16-15.7 12 424 0.84 0.945 2.99 2.18 -3 .93 
CAlli 199 1.12 1 . 042 4 . 71 2.81-7.33 43 706 0.69 0.827 2.26 1.87-2.70 
Overall 672 1.13 1.038 4.75 3.63-6.08 144 3962 0.83 0.924 2.94 2.68-3 . 21 
N 
208 
52 
101 
73 
187 
85 
174 
131 
331 
1342 
w 
N 
Table 1.10. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by percent 
cloud cover. 
1986 All Years Combined 
Cloud 
Cover Total Mean Std. Adjust . c. I. N Total Mean Std. Adjust. c. I. (%) ln(x+l) Dev. Mean (± 2 SE ) ln(x+l) Dev. Mean (± 2 SE) 
0-19 242 1. 25 1.128 5.64 3.40-8.76 46 1296 0.81 0.917 2.83 2.40-3.29 
20-39 70 0.76 0.800 2.57 1. 39-4.13 33 374 0.79 0.866 2.73 2.06-3.50 
40-59 187 1.18 1.290 5.12 2.18-9.99 26 590 0.72 0.938 2.40 1. 83-3.04 
60-79 23 1.13 0.729 4.80 1.95-9.58 8 507 0.86 0.926 3.12 2 .39-3 .96 
80-100 150 1. 30 0.910 6.08 3.75-9.31 31 1186 0.93 0.929 3.52 2.99-4.11 
N 
449 
146 
209 
162 
372 
Overall 672 1.13 1.038 4.75 3.63-6 .08 144 3953 0.83 0.921 2.96 2.70-3.23 1194 
.. 
Table 1.11. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by time of 
sampling . 
1986 All Years Combined 
Time 
(hrs) Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N 
(EST) ln(x+l) Dev. Mean (± 2 SE) ln(x+l) Dev. Mean (± 2 SE) 
w 
w 
6-8.9 53 0.65 0.633 2.09 1.29-3.08 39 340 0.72 0. 779 2.38 1.87-2.97 174 
9-11.9 204 0.97 0.988 3.73 2.35-5.53 57 1686 0.75 0.875 2.53 2.22-2.87 684 
12-14.9 295 1. 55 1.058 8 . 48 5.51-12.6 43 1768 0 . 97 0.996 3. 71 3.18-4.29 462 
15-17.9 120 2.95 0.800 41.73 19.1-87.2 5 233 1.27 1.145 5.80 3.26-9.49 37 
18-20.9 1 0.69 2.28 1 
Overall 672 1.13 1.038 4.75 3.63-6.08 144 4028 0.83 0.923 2.96 2.70-3.23 1358 
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Figure 1.1 1986 juvenile striped bass seine survey sampling locations. 
Numeric portion of station designations indicate river mile 
from mouth. 
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PREFACE 
The research reported herein (and in the 1982, 1983, 1984 and 1985 
annual reports) is directly related to Priority III stated in the "Action 
Plan" (p. 15) of the Emergency Striped Bass Study (Anadromous Fish 
Conservation Act Amendment, Public Law 96-118). The amendment was the 
result of a decline in striped bass landings from Maine to North Carolina 
since the mid-1970's. 
The objectives addressed herein were: 
1. Characterize the composition of striped bass in Virgini a 's inshor e 
fisheries in the Rappahannock River. 
2. Cooperate in a multi-state development of a program to monitor striped 
bass stocks in the United States. 
Our data, in conjunction with those of other states investigating 
coastal stocks of striped bass, will contribute to the general knowledge 
necessary for evaluation of rational management alternatives, both in 
Virginia waters and coastal waters of the eastern United States. 
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SUMMARY 
1. A total of 1,408 striped bass was sampled from Virginia's Rappahannock 
River commercial fisheries between November, 1986 and May, 1987. 
2. In Fall 1986, the 1985 year class was the modal class (57%) of striped 
bass in the pound net catches in the Rappahannock River. The 1984 year 
class was the second most abundant group, and the two year classes 
together accounted for 88% of the available stock. 
3. In Spring 1987, the 1983 year class was the dominant group (43%), 
followed by the 1984 year class (24%) and the 1982 year class (20%). 
4. In Fall 1986, the pound net catches of striped bass in the Rappahannock 
River were comprised primarily of young (< age 3) striped bass with a 
1:1 sex ratio. Although in Spring 1987 the overall sex ratio was 1:1, 
there were few young females but females strongly dominated the older 
(~ age 4) age groups. 
5. The major markets (> 20%) for striped bass caught in the Fall 1986 were 
Virginia, Washington, D.C., North Carolina, and local markets. There 
were also minor markets (< 5%) in New York and Pennsylvania. 
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INTRODUCTION 
A dramatic decrease in commercial landings of striped bass in Virginia 
has occurred since 1974 (Fig. 2.1). For the years 1978 through 1981, 
commercial landings in Virginia averaged about 203 metric tons (MT). In 
1982 and 1983 landings averaged 70.4 MT. The decline in Virginia's striped 
bass landings (Fig. 2.1) is a typical example of the general situation from 
Maine to North Carolina. Berggren and Lieberman (1978), from a 
morphological study, concluded that the Chesapeake stock was the major 
contributor (90.8%) to the coastal striped bass fisheries, and the Hudson 
and Roanoke stocks were minor contributors. However, the exceptionally 
strong 1970 year class constituted 40% of their total sample; this "super" 
year class was also the major contributor to the high Virginia landings in 
1972, 1973 and 1974 (Fig. 2.1). Van Winkle et al. (in press) reanalyzed 
Berggren and Lieberman's data and concluded that stock contributions to the 
coastal striped bass fishery were highly variable. Very strong year classes 
in Chesapeake Bay could lead to Berggren and Lieberman's conclusion, but at 
other times, the relative abundance of the Hudson stock in the coastal 
fishery could be high. They estimated that the Hudson stock constituted 
between 40% to 50% of the striped bass caught in the Atlantic coastal 
fishery in 1975. Regardless of the exact proportion, striped bass 
production in Chesapeake Bay undoubtedly influences the degree of success 
attained by the coastal commercial and sports fisheries. Age and size data, 
as obtained in this study, are used to detect changes in stock composition 
by comparison to existing data bases. 
METHODS 
Samples were obtained from commercial catches of striped bass in the 
Rappahannock River, which, prior to a six-month closure of the fishery, was 
the site of the major striped bass fishery in Virginia. Buyers and 
fishermen were telephoned daily during the prime months of the season and 
two to three times a week at other times to ascertain the availability of 
striped bass. On the days that samples were obtained, the entire unculled 
catch constituted the sample in 1986 and 1987. Thus, while the samples from 
gill nets are biased by mesh size, the pound net samples refl ect the 
characteristics (sex ratio, age structure, etc.) of the stock. 
Fork lengths, weights, sex, gonad condition, and scales were obtained from 
striped bass. Lengths were measured to the nearest 1 mm and weights to 
45.4 g (0.1 lb). Scales were removed from the area just above the lateral 
line midway between the insertion of the first dorsal fin and the origin of 
the second (see Merriman 1941). 
scales were collected, and prepared for reading, by employing the 
method described by Merriman (1941) except that an acetate sheet replaced a 
glass slide and acetone. All scales were aged using the microcomputer 
program of Frie (1982), as modified for a sonic digitizer-microcomputer 
complex. 
Year classes, other than the 0 year class, were considered to be a year 
older on 1 July because scale annuli form between April and June in Virginia 
waters (Grant 1974). This aging scheme differs from that used in Maryland 
and North Carolina (Harris and Burns 1982) where age is incremented on 1 
January. Thus, the same year class is designated a year older in Maryland 
2 
and North Carolina six months before age designations are equalized for all 
three states. 
Striped bass fisheries were differentiated by season and gear. In 
addition, each sex was divided into two age categories, fish~ age 3 (1984 
year class and younger until 1 July 1987, the 1985 year class and younger 
thereafter), and~ age 4 (1983 year class and older until 1 July 1987, the 
1984 year class and older thereafter). The rationale of this dichotomy is 
that most fish~ age 3 have traditionally contributed the largest numbers to 
the Virginia landings and these ages do not fully participate in a coastal 
migration. Gill net mesh sizes, and for all gear, total catch and market 
destination, were recorded during the open season. 
The Atlantic States Marine Fisheries Commission interstate management 
plan for striped bass, as amended in October 1986, calls for the protection 
of young females. Specifically, females of the 1982 year class, and 
following year classes, are to be protected from fishing mortality until at 
least 95% have had the opportunity to reproduce at least once. Thus, size-
at-age and growth rate data are needed if management measures, other than a 
total moratorium, are to accomplish this objective. 
The acetate impressions of scales were stored for future back 
calculations of size-at-age and subsequent growth analysis. Herein, a 
preliminary assessment of growth was made using female size-at-capture in 
the spring pound net fishery in the Rappahannock River. First-cut estimates 
of the weight-length relationship and the von Bertalanffy (1938) parameters 
were made using both weighted mean length-at-age and weighted mean weight-
at-age for ages 1 through 12 and age 15. These analyses were limited to 
female striped bass sampled from Spring pound net catches in the 
Rappahannock River in the years 1982 through 1987. 
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A weight-length relationship for female striped bass was determined 
from the above weighted mean lengths (L) and the associated weighted mean 
weights (W). The power function 
-w -b aL 
was used, and its parameters a and b were estimated from the log-linear 
form of the equation, i.e., 
-ln W ln a + b ln L 
after estimating the intercept (ln a) and the regression coefficient (b), 
these estimates wer e modified to conform to a functional geometric 
regr ess ion (GM) equation (Ricker 1973). The GM model is 
y ~ + vx 
Wher e ~ = y - v X, v = b/r, and r is the correlation efficient. For the 
analysis herein, the GM model was 
4 
- -ln W ln \.1 + \ ! ln L. 
Parameters of the von Bertalanffy growth function (von Bertalanffy 
1938) were estimated by Marquardt's algorithm for nonlinear least squares 
(Marquardt 1963) contained in the microcomputer program of Prager et al. 
(1987). The von Bertalanffy equation, which describes length as a function 
of age, is 
L [ 1 - exp (- K ( t - t ) ) ] 
~ 0 
where Lt is the length of the fish at age t, Lw is the average maximum size 
that could be obtained in the absence of mortality, K is a growth constant, 
and t is the age at which the fish would have zero size if it always grew 
0 
according to this asymptotic equation. 
5 
RESULTS AND DISCUSSION 
Sampling Statistics 
A total of 1,408 striped bass was sampled between November 1986 and 
May 1987 in the Rappahannock River (Table 2.1): nine specimens were taken 
from gill net catches, 1,399 from pound nets. A ban on the possession of 
striped bass from 1 December until 31 May imposed by the Virginia Marine 
Resources Commission (VMRC) reduced somewhat the number of striped bass 
available for sampling. 
Based on season and gear in the 1986-87 fishing season, there were two 
striped bass fisheries in the Rappahannock River, the Fall pound net and 
gill net fisheries (Table 2.1). However, very few fish were caught in gill 
nets because of the 61 em (24 in) minimum total length regulation and the 
scarcity of large fish during the legal season (1 June-30 November). 
Although the ban was in effect during the Spring of 1987, samples were 
collected by special permit issued by the Virginia Marine Resource 
Commission (Table 2.1). 
The pound net catches in the Rappahannock River reflect the age and sex 
ratio compositions of the stock by season. In the Fall the catches were 
comprised primarily of young (ages~ 3) striped bass (Table 2.2), and the 
2 
sex ratio was 1:1 (X = 3.46; P > 0.05). Also, although the data are few, 
in the older age group (ages ~ 4) males apparently were marginally more 
2 
numerous than females (X = 4.27; 0.02 < P< 0.05). In the Spring fishery 
the sex ratio structure was quite different than in the Fall. There were 
few young females relative to males (X 2 = 34; P < 0.001), while older 
females were the modal group in the Spring and were significantly more 
2 
abundant than older males (X = 17; P < 0.001). 
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Size Analysis 
Mean lengths and weights for striped bass year classes in each of the 
Rappahannock River fisheries (Tables 2.3 and 2.4) give insight into the 
length frequencies in the fisheries when replications are adequate. It is 
evident that striped bass mean size-at-age values from gill net captures 
exceeded the mean estimates obtained from pound nets (Tables 2.3 and 2.4), 
because of gill net selectivity. 
Between 23 October 1984 and 20 October 1985 (362 days), both females 
and males of the 1983 year class sampled from pound nets had an average 
growth in fork length of approximately 98 mm and an average weight increment 
of 0.6 kg (Table 2.5). Because the initial average weight of females and 
males of the 1983 year class were very similar, the relative and 
instantaneous rates of growth in weight were, for all practical purposes, 
identical. In the same 362-day period, the 1982 year class averaged length 
and weight increments of 79 mm and 0.6 kg for females, and 88 mm and 0.6 kg 
for males (Tables 2.3 and 2.4). The younger 1983 year class had greater 
absolute, relative and instantaneous growth in length than the 1982 year 
class. Although the absolute weight increment averaged 0.6 kg for both year 
classes, the relative and instantaneous rates of growth were less for the 
1982 year class because its average weight in October 1984 was greater. 
Similarly, within the 1982 year class, females were larger than males and 
exhibited somewhat less growth. 
Although a few sample sizes are small, all cohorts (year classes by 
sex) of the 1982, 1983, 1984 and 1985 year classes exhibited a length 
increment between Fall 1986 and Spring 1987 (Table 2.3). Similarly, mean 
weights of all cohorts, except females of the 1985 year class, also 
increased in this period. It is not known if the increments in size are the 
7 
result of: (1) growth during this period; (2) a growth spurt in the late 
Winter or early Spring; or (3) an increase in the availability of larger 
individuals of each cohort in the Spring. Striped bass samples would have 
to be collected throughout the Winter months to assess the apparent growth. 
Length-Weight Relationship and Growth 
The GM log-linear equation determined from mean lengths and mean 
weights is 
ln W -12.11188 + 2.1004 ln L. 
The nonlinear estimates of the von Bertalanffy parameters are 
1 , 55 6 mm ( 5 . 1 f t ) , K 0.0747, and t -2.423. Thus, the equation is 0 
Lt 1,556 [1- exp {0.0747 (t- (-2.423))}]. 
When L is substituted into the weight-length function, the estimate of W 
is 27.6 kg (60.7 lb). 
Relative to the asymptotic estimates, the observed sizes indicated that 
69% of the female asymptotic length and 64% of the asymptotic weight are 
reached at age 15 (age 16 if 1 January is used to increment age). The exact 
8 
; 
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values of the asymptotic sizes would not be reached until age 60; however, 
this estimate of advanced age is most likely an artifact of the model due to 
the extremely small increments to size-at-age in the plateau-like region of 
the curve. The results do suggest that female striped bass could live to 25 
to 30 years of age. Unfortunately, it is rare that striped bass can be aged 
from scales beyond age 10. 
Although striped bass weighing over 200 kg (100 lb) have been reported 
(Smith 1907; Bigelow and Schroeder 1953), we believe a W of about 27.27kg 
w 
(60 lb) and an L of about 1.6 m (5.2 ft) is more realistic. 
~ 
Market Destinations and Net Mesh Sizes Employed 
The 1986 market destinations of striped bass landed in Virginia are 
given in Table 2.6. The market destinations as well as the mesh sizes 
employed in the fisheries are quite different from the 1982-1985 reports 
(Loesch and Kriete 1982, 1983, 1984, 1985). As in previous years, numerous 
striped bass which were caught in the Rappahannock River in 1986 were sold 
to local retailers. The actual quantity of fish sold locally could not be 
verified due to the sporadic nature of these markets. 
Gill net mesh size in the Rappahannock River was 152-mm (6 in) 
stretched mesh due to regulations restricting minimum size to 61 em (24 
in) total length. 
All pound nets are constructed of 51-mm stretched mesh in the pound 
head or entrapment portion of the net. 
9 
General Comments 
Female and male striped bass ages 1 and 2 are segregated on a seasonal 
basis. The proportion of females in the 1982-83, 1983-84, and 1984-85 Fall 
pound net fisheries was relatively strong compared to their presence in the 
Spring fisheries (Loesch and Kriete 1983, 1984, and 1985; Fig. 2.2 and 2.6 
herein). We previously documented the relatively strong presence of age 2 
females in the coastal waters of Virginia in the Spring (Loesch and Kriete 
1982, 1983). These findings support previous studies that indicated most 
age 2 females are in coastal waters in the Spring and, therefore, do not 
participate in the spawning runs. 
Merriman (1941) concluded from an examination of striped bass from Long 
Island and New England waters that many young males remained in Chesapeake 
Bay to spawn while a large proportion of the females of their respective 
cohorts migrated north. Schaefer (1968) reached the same conclusion from an 
investigation of the sex and size composition of striped bass in Long Island 
surf waters. 
Year-class strength appears to influence the degree of coastal 
migration by young striped bass. Raney (1952) cited several investigations 
that indicated that the proportion of age 2 striped bass in northern waters 
measurably increased when the respective year classes in Chesapeake Bay were 
large. Kriete et al. (1978), based on mark-recapture studies in the late 
1960's and early 1970's, concluded that the percentage of young striped bass 
tagged in Chesapeake Bay tributaries and subsequently recovered outside the 
Bay was related to year-class strength. 
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Tabl e 2.1. The numbers of striped bass sampled from the Rappahannock River 
in 1986-1987. 
Fall Spring 
Pound Net 779 620 
Gill Net 9 
Gill net season: 
Fall = November 1986 
Pound net seasons: 
Fall November 1986 
Spring = March-May 1987 (Samples only) 
14 
.· 
Table 2.2. The numbers of male 
Rappahannock River, 
Age 
<3 
>4 
-
*PN Pound Net 
GN Gill Net 
Season 
Fall ( 1986) 
Fall 
Spring (1987) 
Fall ( 1986) 
Fall 
Spring (1987) 
and female striped bass 
1986-1987 fisheries. 
Gear* N 
PN 751 
GN 6 
PN 192 
Total 949 
PN 15 
GN 3 
PN 422 
Total 440 
15 
sampled in the 
M F 
401 350 
4 2 
137 55 
542 407 
1 2 3 
2 1 
168 254 
182 258 
Table 2.3. Mean fork lengths (L) and 
in the Rappahannock River 
Season 
Fall ( 1986) 
Spring (1987) 
*PN: Pound Net 
GN: Gill Net 
Gear* 
PN 
GN 
PN 
Year 
Class 
1978 
1982 
1983 
1984 
1985 
1979 
1982 
1983 
1984 
1977 
1978 
1979 
1980 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
16 
standard errors (SE) 
samples, 1986-1 987. 
Sex N 
M 
M 11 
F 3 
M 57 
F 23 
M 126 
F 105 
M 218 
F 222 
M 
M 
F 1 
M 3 
F 2 
M 
F 
M 1 
F 5 
F 1 
M 2 
F 7 
M 7 
F 12 
M 42 
F 80 
M 11 6 
F 148 
M 105 
F 42 
M 31 
F 1 3 
M 1 
for striped bass 
-L (mm) SE 
673 
509 11.5 
533 50.0 
480 4.6 
514 8.5 
412 3.5 
422 4.4 
328 1.8 
322 1.7 
655 
548 
610 
522 5.0 
550 4.0 
536 
958 
732 
858 45.4 
728 
623 7.5 
716 45.7 
632 26.9 
554 55.5 
541 8.3 
574 5.2 
495 3.2 
548 2.3 
450 3.3 
461 7. 1 
349 5.7 
325 13.8 
287 
Table 2. 4. Mean weights (w) and standard errors (SE) 
Rappahannock River samples, 
Season 
Fall ( 1 986) 
Spring (1987) 
*PN: Pound Net 
GN: Gill Net 
Gear* 
PN 
GN 
PN 
Year 
Class 
1978 
1982 
1983 
1984 
1985 
1979 
1982 
1983 
1984 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
17 
1986-1987. 
Sex N 
M 
M 11 
F 3 
M 57 
F 23 
M 126 
F 105 
M 218 
F 222 
M 1 
M 1 
F 1 
M 3 
F 2 
M 
F 
M 1 
F 5 
F 1 
M 2 
F 7 
M 7 
F 12 
M 42 
F 80 
M 116 
F 148 
M 105 
F 42 
M 31 
F 13 
M 
for striped bass in 
-w (kg) SE 
4.9 
1.9 0.12 
3 0.48 
1.6 0.04 
1.9 0.08 
1.1 0.03 
1.1 0.03 
0.5 0. 01 
0.5 0. 01 
3.9 
6 
3.4 
2 0.20 
4 0. 18 
3 
10.4 
6.4 
9.0 1.02 
5.8 
3.2 0.14 
5.5 0.96 
3.7 0.50 
3.7 0.43 
4 0. 12 
2.9 0.07 
1. 8 0.04 
5 0.04 
1.3 0.04 
1.5 0.06 
0.6 0.04 
0.5 0.06 
0.3 
Table 2.5. Growth of the 1982 and 1983 year classes between 23 October 1984 
and 20 October 1985. The daily instantaneous rate was adjusted 
to 365 days. Samples were obtained from pound nets in the 
Rappahannock River. 
Weight Year Length Instantaneous 
class Sex increment (mm) Increment (kg) Relative (%) (annual) 
1982 F 78.9 0.6 54.5 0.439 M 87.6 0.6 66.7 0.515 
1983 F 98.4 0.6 100 0.699 M 97 . 0 0.6 100 0.699 
Source: Loesch and Kriete ( 1 98 5) 
18 
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Table 2.6. Market destination, total catch (all gear, kg), and net 
sizes (mm) employed, by gear, in the Rappahannock River 
bass fisheries, 1986-1987. 
Mesh Total 
Season Gear Size Catch a 
Fall ( 1 986) Pound Net 51 
3,807 
Gill Net 152 
Spring (1987) Total ban on striped bass fishing 
aData source: Virginia Marine Resources Commission 
bMinor markets (< 5%) in New York and Pennsylvania. 
19 
Major Marke5 
Destination 
Virginia (25%) 
Washington, DC 
North Carolina 
Local (20%) 
mesh 
striped 
(25%) 
(20%) 
en 
01 
c 
·-u 
c 
__g 
en 
en 
0 
OJ 
-olD Q)CXJ 
o__OJ 
· -~ bl (/)L() 
olD 
· - OJ c~ 
·-OJ 
L 
.> 
. 
~ 
' 
0 
0 
lf) 
.-
I 
I 
[ 
I 
I 
r 
I 
0 
0 
0 
.-
f 
I 
I 
I 
20 
I 
I 
0 
0 
lf) 
I 
I 
c 
I 
E (' 
r 
I 
r 
I 
0 
N I -+--' 
t--' c 
Q) 
Figure 2.2. Distribution of Striped Boss 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples, Fall 1986. 
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Figure 2.3. Distribution of Striped Boss 
Year Classes by Sex in the Rappahannock River 
Gill Net Samples, Fall 1986. 
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Figure 2.4. Distribution of Striped Boss 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples, Spring 1987. 
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